In 1993 Eugene Harris, a well-known biostatistician at the NIH, wrote an editorial for Clinical Chemistry regarding the use of P values vs confidence intervals in the evaluation of scientific data (1 ) . This has long been a contentious topic in the scientific world and one with which each new generation of scientists has had to grapple on the basis of arguments advanced for the use of various statistical approaches. Harris recommended use of the statistical technique that best met the objectives of the experiment, but this presumes at least some knowledge of the underlying statistical techniques.
An excellent and instructive article recently appeared in Nature that explores this subject further, giving insights into the ramifications of incorrect interpretation of statistics (2 ) . This article, written by Regina Nuzzo, is highly recommended to our readership because it provides a very clear and interesting presentation. The article presents a history of the competing models of legendary statisticians, the model of Ronald Fisher, who initially proposed P values, and that of Jerzy Neyman and Egon Pearson, who posed an alternative approach for data analysis that included the concepts of false positives, false negatives, and statistical power. An unfortunate outcome of these 2 competing models was the formation of a hybrid system that incorporated principles of each, which has led to the seemingly indiscriminate use of a P value of Ͻ0.05 to establish statistical significance.
Nuzzo points out that P values ignore the underlying plausibility that a real effect exists in the first place, and thereby, they often lead to false-positive findings that cannot be replicated in subsequent experiments. In addition, P values fail to take the size of an effect into account, sometimes attracting attention to very small effects that have little real-world importance. Often P values are used to identify significant variables among a host of variables being evaluated for their utility in discriminating a diseased population from a healthy one. Without appropriate correction for multiple hypothesis testing, such testing inevitably leads to more false-positive than true-positive findings.
Nevertheless, P values are firmly entrenched in the scientific literature and have been resistant to most arguments advanced for their removal. Nuzzo reviews alternative approaches that have been encouraged by statisticians, including placement of emphasis on effect sizes and confidence intervals, the use of a Bayesian framework that assesses the a priori probability of a given hypothesis and the a posteriori probability of that hypothesis after a statistical test has been conducted, and the use of 2-stage analysis in which subsequent experiments to confirm an initial finding are preregistered in a public database before the confirmatory experiments are conducted. Nuzzo encourages researchers to recognize the limitations of conventional statistics and to exercise scientific judgment about the plausibility of a given hypothesis and underlying study limitations.
The editors of this journal echo the recommendations made by Nuzzo. Although it is hard to be proscriptive when it comes to using statistical methods, we encourage potential authors to have their statistical analyses reviewed by professional statisticians tuned to the strengths and weaknesses of the statistical approaches used. We also ask authors to present the effect sizes of their comparisons with confidence intervals and to discuss the importance of the observed effects. For studies that are strictly exploratory, and for which multiple statistical tests are conducted without adjustments for multiple comparisons, authors must acknowledge the possibility of false-positive findings and the need for follow-up confirmatory experiments. Likewise, significant findings derived by the analysis of a single population need confirmation in follow-up studies in other independent populations. These suggestions are not substantially different from those proposed by Harris 20 years ago. However, the observance of recommendations such as these and those presented in the Nuzzo article (2 ) will allow scientific findings to be presented with both greater rigor and better clarity.
To support readers in their efforts to acquire more working knowledge of statistics, the journal will periodically provide examples of data analysis problems in which the statistical method used exerts important effects on the conclusions that can be derived. One such
